[Abstract] Mesenchymal stem cells (MSCs) are currently intensively studied due to significant promise which they represent for successful implementations of future cell therapy clinical protocols. This in turn emphasizes importance of careful preclinical studies of MSC effects in various murine disease models.
2. Dissect the abdominal skin to expose subcutaneous adipose tissue (Video 1).
Video 1. Mouse dissection
3. Extract the subcutaneous adipose tissue using sterile forceps and scissors (Video 2).
Video 2. Excision of adipose tissue
www.bio-protocol.org/e2516 12. Centrifuge cell suspension at 22 °C for 10 min at 370 x g (Video 4).
13. Discard the supernatant, add 1 ml of MSC isolation medium and resuspend cells using a 1-ml filter tip. Add 9 ml of MSC isolation medium, mix and centrifuge at 22 °C for 10 min at 370 x g (Video 4).
14. Repeat the step A12 once more. Resuspend cells in 1 ml of MSC growth medium (see Recipes).
15. Count the total number of isolated cells using hemocytometer. 
C. Freezing MSCs

Note: Perform all manipulations under sterile conditions. The protocol below is intended for freezing 4-5 million cells (8-10 frozen cell samples). If necessary, scale up or down the protocol to
accommodate for desired cell numbers.
1. Grow MSCs in six 10-cm Petri dishes under hypoxia conditions until reaching 70% to 80% confluency.
2. Detach cells with 1 ml of trypsin solution per dish as described above.
3. Transfer cells to a 15-ml centrifuge tube, add 5 ml of MSC growth medium, mix with pipette and centrifuge at room temperature for 7 min at 370 x g.
4.
Discard the supernatant and resuspend cells in 4 ml of growth medium.
5. Count the total number of live cells using hemocytometer as described in the step A22 of the Procedure A.
Note: The total number of collected cells is expected to be about 4-5 x 10
6 .
6. Add to the cells 5 ml of fetal calf serum. 2. Add 10 ml of MSC growth medium to the 15-ml centrifuge tube and transfer thawed cells to the same tube.
3. Centrifuge cells at room temperature for 7 min at 370 x g.
4.
Carefully aspirate the supernatant using the pipet, suspend cells in 1 ml of MSC growth medium.
Note: The total number of live cells at this stage may vary but usually is about 250-350 thousand
per one frozen cell sample.
6. Transfer cells to a 10-cm Petri dish, add MSC growth medium to a final volume of 10 ml.
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Data analysis
Assessment of quality of cells isolated and expanded using the Procedure A and Procedure B is performed primarily by flow cytometry using antibodies against essential cell surface markers of mouse MSCs, namely positive surface markers CD29, CD44, CD105, and negative markers CD45, CD11b, CD34. After passage 2, the expanded MSC populations are expected to be 98-99% positive for CD29 and CD44 markers, and about 98-99% negative for CD11b, CD45 and CD34 markers, whereas they are heterogeneous for expression of CD105 (see Figure 2) . Additionally, differentiation into osteocytes, adipocytes and chondrocytes (Sun et al., 2003) may be performed to demonstrate the multilineage differentiation capacity of expanded cell populations. Isolated MSC populations should demonstrate rapid growth, with 12 to 16 h population doubling times during the first 3-4 weeks in culture.
Note: Depending on conditions of analysis, the percentage of CD34-positive cells may vary and be
higher than 1-2%. 2. In the described protocol, removal of remaining undigested pieces of adipose tissues by filtration through cell strainers is not used as this might lead to cell entrapment and losses. The tissue pieces do not interfere with cell growth and are eventually removed during media changes.
3. Trypsin treatment should not exceed 10 min as longer exposures may negatively affect cell state.
4. Culture media should be warmed up to 37 °C prior to work with cells during their expansion.
5. The described culture conditions were empirically determined by us as providing the fastest expansion rates due to significant growth retardation both at low seeding densities and under subconfluent conditions. 
